Social problems resulting from aging and degeneration of brain function have drawn attention around the world and especially in Japan. Biologically active constituents from plant resources are expected to suppress the development of these problems. We have studied various biologically active constituents from woody plants collected in the Chugoku area of Japan.
and 13 C-NMR signal 5, 7, 8) showed the presence of beyer-15-ene skeleton in the structure. So compound 1 should be composed of a (Z)-p-coumaroyl and a beyer-15-ene units through an ester linkage. This expectation and the position of (Z)-p-coumaroyl linkage were confirmed by HMBC analysis of 1 (Fig. 2) . In the HMBC spectrum of 1, Fig. 2 . This data indicates that the (Z)-p-coumaroyl group connects to a hydroxymethyl at C-4 through an ester bond. Alkaline hydrolysis of 1 yielded 1a and p-coumaric acid. The 1 H-NMR, 13 C-NMR, 2D-NMR, and MS data showed that 1a was beyer-15-ene-18-ol.
9) The relative stereochemistry of 1 was determined by ROESY analysis (Fig. 2) . NOE correlations of H 3 -20 to H-15 and H 3 -19; H 3 -19 to H-18 and H 3 -20; H-18 to H-5 and H 3 -19; and H 3 -17 to H-14 and H-16 were observed. Thus, the relative configuration of 1 was determined as shown in Fig. 1 In the course of studies on biological active constituents from woody plants, we previously reported the isolation of many lignan derivatives as neurite outgrowth-promoting compounds from an ethyl acetate soluble fraction of Japanese Cypress (Chamaecyparis obtusa). Table 2 ) showed a similar signal pattern to that of 2 except for the presence of an additional hydroxyl group. These data indicated that 3 was a hydroxy derivative of 2. In the Fig. 2 . The configuration of the hydroxyl group at C-11 was suggested to be b-axial from the coupling constant (Jϭ4.8 Hz) of H-9 of 3a. This was confirmed from the NOE correlations of H-11 to H-9, H-12a, H-12b and H-1b as shown in Fig. 2 . These data indicated that the structure of 3a was determined to be beyer-15-ene-11b,18-diol. This compound has not been reported previously, and the stereochemistry of 3 was confirmed as shown in Fig. 1 . The absolute configuration of 3 has not been confirmed, but should be supposed to be the same with as of 1, because both compounds were isolated from the same source. Based on the above analysis, compound 3 was established as 18-O-(E)-pcoumaroylbeyer-15-ene-11b,18-diol and was named obtsurin C.
Compound 4 was obtained as an amorphous solid. The molecular formula of 4 was determined to be C 29 H 38 O 4 based on the molecular ion peak at m/z 450.2789 in the HR-EI-MS. This molecular formula was identical with that of 3. and a beyer-15-ene-11b,18-diol structure. The 13 C-NMR spectrum data of 4 were almost identical with those of 3 except for the (Z)-p-coumaroyl moiety (see Table 2 ). Thus, the structure of 4 was determined to be 18-O-(Z)-p-coumaroylbeyer-15-ene-11b,18-diol and was named obtsurin D.
Compound 5 was isolated as colorless needles, mp 56-58°C. The molecular formula of 5 was determined to be C 30 C-NMR chemical shifts of 5 were almost same as the summation of the 13 C-NMR spectral data of hinokiic acid and criptomeridiol (see Table 3 ) except for a small difference in the chemical shifts of the carboxyl, an oxygenated quaternary carbon, and olefinic carbons. This data indicated that 5 should be a sesquiterpene dimmer between hinokiic acid 10) and criptomeridiol.
11) These two compounds were previously isolated from the same source and their structures and NMR data assignments were fully resolved. 4 Fig. 2 . The relative stereochemistry of each sesquiterpene part was determined by ROESY analysis (see Fig. 2 ). The absolute configuration should be same as those of hinokiic acid and criptomeridiol previously isolated from the same source. Thus, the structure of 5 was determined to be ent-cryptomeridiol-4-yl-(Ϫ)-hinokiate as shown in Fig. 1 . Compound 5 was stable under alkaline hydrolysis conditions. Compound 5 was reacted with 5% KOH in MeOH under reflux for 3 h to recover 5 and no other product on TLC analysis. This should be based on the structure of 5, which is ester of the tertiary alcohol.
Partial cis-trans isomerizations between 1 and 2 and between 3 and 4 were observed after long term preservation at room temperature. Thus the cis or tran isomers should be artifacts through extraction and purification procedure.
Experimental
Melting points were measured with a Yanaco MP-3 micro-melting point apparatus and the temperatures were not corrected. Optical rotations were recorded on a JASCO P-1010 polarimeter at 25°C. UV and IR spectra were recorded on a U-2001 Spectrophotometer (Hitachi) and FT-IR Spectroscope (Perkin Elmer), respectively. NMR spectra were recorded on a Bruker-DRX ( 1 H-NMR; 600 MHz, 13 C-NMR; 150 MHz) and a JEOL-a-500 ( 1 H-NMR; 500 MHz, 13 C-NMR; 125 MHz) spectrometers using CDCl 3 as the solvent and tetramethylsilane (TMS) as an internal standard. HR-EI-MS data were recorded on a JEOL-HX110 mass spectrometer. Preparative and analytical HPLC were performed on reverse phase columns (Mighty sil RP-18 and 8, Kantho Chemical Co., Ltd) with CH 3 CN-H 2 O and MeOH-H 2 O solvent systems. Silica gel 60 (Merck) was used for column chromatography. Analytical and preparative thin layer chromatography (PLC) were carried out on precoated Kieselgel 60 F 254 (0.25 mm and 0.5 mm thick, Merck).
Plant Material The leaves of C. obtusa were collected in the mountainous northern part of Hiroshima prefecture, Japan by Mr. T. Sano of Hiroshima Prefectural Forestry Research Center in October 2003, and a voucher specimen was deposited in the Faculty of Life and Environmental Sciences, Prefectural University of Hiroshima.
Extraction and Isolation The process for the extraction and isolation was carried out as shown in our previous work.
1) Air-dried leaves of C. obtusa (3.9 kg) were refluxed with MeOH and the filtrate was evaporated to give a residue (538 g). The extract was suspended in water and partitioned successively with EtOAc and n-BuOH to afford an ethyl acetate soluble fraction (270 g), a n-BuOH soluble fraction (251 g) and an aqueous residue. The EtOAc fraction (110 g) was chromatographied on a silica gel column with a gradient CHCl 3 -MeOH solvent system to afford ten fractions (Fr. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Purification of some parts of the fractions was reported in our previous report. 1) Residual fraction Fr. 3 (26.5 g) was further separated by silica gel column chromatography using a hexane-EtOAc solvent system to give nine fractions (Fr. 3-1-3-9 ). Fr. 3-4 (4.11 g) was further purified by preparative HPLC with reverse phase columns and preparative layer chromatography (PLC) to give compounds 1 (37.0 mg), 2 (18.7 mg), 5 (73.0 mg). Preparative HPLC purification of Fr. 3-5 (0.50 g) gave compounds 3 (46.0 mg), and 4 1 H-and 13 C-NMR spectral data, see Table 2 .
Alkaline Hydrolysis of 1 Compound 1 (7.4 mg) was dissolved in 3% KOH/MeOH (4 ml) and heated at 85°C for 3 h. The reaction solution was poured into ice water and extracted with EtOAc. The EtOAc solution was evaporated and purified by PLC to give 1a (2.6 mg). The aqueous fraction was acidified and extracted with CHCl 3 . The CHCl 3 solution was evaporated to give p-coumaric acid (1.5 mg). The structure of 1a was analyzed by NMR, HR-EI-MS spectra data, and optical rotation. Alkaline Hydrolysis of 3 Compound 3 (15.0 mg) was dissolved in 3 ml of 3% KOH-MeOH and refluxed for 30 min. The reaction solution was poured into ice water and extracted with EtOAc to give a EtOAc solution. The EtOAc solution was evaporated and purified by PLC to give 3a (10 mg). The aqueous fraction was acidified and extracted with CHCl 3 to give (E)-pcoumaric acid (3 mg 1 H-NMR spectral data, see Table 1 and   13 C-NMR spectral data, see Table 2 .
